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[ASH 

^-^^r MOS ?fl^AlEil- ^ DRAM € ^ 7\}2^ ^ofl ^ o_S, , 

H*H 71^- <3<*»<q <a«.o] f^ojEtH c^ctfcq E^js. ^ T *j. ^ 

oj^^l MOS 7fl4^1^^, ^ ^^Mo^f^l TllolM ^<£nl- ^ tHo] 

— *^ ^iJHl ^A^/^efl^^: i^Rr i£ j=3H^Ei<4, MOS 

-f-*fl € S^liEifi] ^^.^/=efl«a E£^r MOS 7Ma1e^ ^Me^l^iE. 

f^fl ^A^7> ^^sl ^oi^- ^^-s>o] ^5]^ DRAM € ^ zl '^2: ^ 

ofl nsl^LS, ^-g- 7^1^ ^ch] o)^^, DRAM ifi^H ^efl 

£ 4 

MOS ?H4a1e^ DRAM, ^ 
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MOS ?fl3fl^]B]l- DRAM ifi ^ ^{DRAM cell including MOS 

capacitor and method for manufacturing the same} 



£ l£ ^2fl 71^ oil ^tr MOS ^M^-fr DRAM € M-Br^H ^ #^5L 

£ 2^ ^ ^ofl 4= mos 7fl3fl^l^l- 5Hr DRAM 4^1 °}:£-:E 0 l ^ , - 

£ 5a vfl^l £ 5i^r ^X]d\]d\] ofe}- MOS ^fl^l^Bll- ^ DRAM ^1 ^ 



100 : «>£^7l^: 103a : afljEL 

103b : *>H. nj-^a. 105 : i£sfl7]AE sflig 

106 : S^l^l 108 : it^s}- 

112 : 71] o]e ^ 114 : i£E]^ 2tJE. 

130 : alMel-o] 
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DRAM 13 ^ n. «<HH ^ 7jo^ _ ^ , 3 -g-^ ^2.5]* 
€-2-5- sfb CD-R/WM- 7fl^7l7l 1-2] ^7>7l7lo]l 2} MOS *l) *IW 3 «• £±= DRAM € 

9X^r ^1* ^^-S, ^S, DRAM(Dynamic Random Access Memory) -g- 

«V£^1 ^ 7Hi, 7^*V 7f^ S ^1S7}- 

7>^f^ ^ol^ofl^ A o Vnfl^O S ^^ol 7]-^^ 7HH ^^H, ^^fEi 

DRAM 2] 31^- (row) ^JE.^^ ajsfl ^5]^ ^(word 

line)2h (column) <H = iHl^<Hl ^^fl ^-^s]^ h]e e)-o](bit line)*)-, «1S e}<?]°ll 

°ls1*r DRAM €^ £M/di7j^r ^--g-^f -f-^th 0 J^2l $| = e^-^lol -g-^s}. 
=1^, «fl^- B}-*]^ <g^sj ^ E^^ iE ^7> ^(turn on)Z\JL ^o]o) ^oj-o] 

€ J=M^E13 <y7>s]^A-1 ?flsflAlE^ ^MS|*li^= ^(storage 
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node elect rode) °fl ^\7\ °H , «KH < ?l7>£]^ 0V Vdd( 

^ =L^]5L 7fl2flAlEi^ ^^-(piate node electrode)^ 

-H*^ &<£°] ^-^Sl^c-fl, tflyfl ^#<£(Vdd)^ ^ti} ^£o]rf. 

<ie> DRAM MOS(Metal-Oxide-Silicon) ^sH^Bl* A>-g-^- ^ <^a>^<y ^ 

^(stack)^ ?1)s1HeH ul^fl S-^i ^^(logic process)* ^£ ^V-g-^ *r 214^- 

<i?> 1^ ^efl 7]#o]l °ltr MOS 7fl2jMEi» ^ DRAM € f^t M-&r\E 

olcf. £ i^- ^§>^, DRAM *M ^ -72: -cr aVE*fl 7l^(10)2f, €(well)(12) 

2}-, i^e|B]-(14)3f, 71^; ^i^cHl ^a}-^ ^ojH ^<gn1- (16 )jT|. ) ^ojE ^<gn1- (16 ) ^ 

«-ofl yj-yj ^ 3=^*1^(2)^ TflolE ^(18) ^ MOS 7fl 2fl A] (4)^ ^eflojE 

^ ^^-(20)^, 7)^ vflofl ^ e ^£^^Ei(2)^ ^^/^efl 01(24)4, ^ 

<£sv(26)cq ^Bfl ^^-(28)* -f-sfl ^efl^(24)4 <£^& wjE eJ-o](30)^.S & 
4. 

<18> Sl^H, MOS 7flsflAlEi(4)^ i£5]^]tE #^g: fElolEtn #^.(20) 

^*ltr €(12) , ojs. A>0 ]o} 7^^))n^ XMm^eK 16)^1 €^r. =L?\ 

JL ^ ^^^1^(2)^1 TflolE 3^-(18)£- flS- ^Kl^S A>^-^C).. 

<19> ole^ ^-g; DRAM ^IJL €*>^" € S?l^iEi(2)^ ^o_^oH o^S]^ 

MOS 7fl3}]AlEi(4)^ ^S^^l^^tl ^(12)^1 ^^cf. MOS ?fl^A]Ell- 

DRAM ^flaJWeH ^^-g- ncfls a>-§-^- ^ oic^ ^oflJE 1-^- 
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*\5L ^JSLeM^JL A>-g-s]^ 1fi(12H cflol^7> *1 #£|7l 3^*1 (leakage) ^ 

ff-7> ^o] 1-Ei el^eflAl ^(refresh timeH £-*H3°l ^ojcf. 



a- olssj. ^efl 7 ]^^ £-*H^# n^\7] M0S ?flsflA]Ei 

» ^V-g-*}^ DRAM #eflo]Ei-c 7)^-0] ^ 0^0.3. ^ = 

T*}^ £^ sflBio.s A}-g-^-jL3.*| M0S T-flsfl^E^I -g-^g- f7M?ln i£e^l^ 
S- 3^8: *^ <3<3 a>-§-^ ^ o- u^M-^ ^ ^-g- a^)t ^ oi^ M0S 

7fl3iflAlEi-I- DRAM ^I^tt 3] ojcf. 

^-^-8: MOS ^AjEio] f^olE t c ^^g. 7 ]^-o) ^ ^ 

^* w o v *l 4 s 5Utt MOS 7fl3flA]Ell- $fe DRAM € ^lS H o v ^ ^l^Krt-fl S^^. 

Aj-7] ^§>7l !^£r ^ MSH^l^Ei ^ 7fl5 )]AlEll- ^ DRAM 

ilH &<>H, S^-(row) ^i^ell^^ o^fl $| = ej-oluif, z}^ (column) ^JELefli 
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23> ^-71 ^*>7l Jfl*H £ ^ S^H^^Ei ^ 7fl5flAlEil- DRAM 

iS^l Si^i, to^l ## QjJjLoi fe]lolE t c ^ t ^ 

^ T7]- ^2:* #SflolJ=^£L ^ ^ ^ 

^ojE ^<gnV ^ ^ojE ^ ( ^ cg<* ^oj] t§#£ ^^/^ello]^- 5£^> 
H E^l^E^, M0S 7Wa|e] ^ ^ I!!^E]7} ^£ ^ 

DRAM €3 ^12: a o v ^°fl Sa^i, ^-£^1 7l^Sl ## ojJf-ofl m^-g. ^*Rr # 

313, «^ *£#-g- ^SRr ^TjlSq-, M€^l7> *g#^ 7 ] g. ^ofl ^o^iaVul- 

* *§W4 7flo]S ^<g*J"gr ^*Rr ^7^14, ^4#<>IH S^l^l7> ^5)5= J*- 

A H H 3=31*1^3 tHMje #3} 4, ^4#°fl ^J*}^ € 

JE^!*l-5ilH4 -h^^/^EflO]^- .*g#*>^ #7fl4, ^d\] Q<&^ *$^-5}jL 

%-7^ ^<£*M1 ^ H*!^* fflfJSH € J= 38*1^1514 

4, £^1^-* ^^>Ji oil- sflBl^^ *l^g- ^-§11 =^oii}- 
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-£ 2^ ^ ^ofl 4^ MOS 7flJ£flAlE-1# g±± DRAM 3Mo}.-°-;Eo]cf. £ 2 # 

^-S^}^, DRAM € efl°l^>>^ ^Efillioil ^sfl ^S]^ 5}<?](7fl 

o)h ^q-)(H2)2l- j o^ce^oH ^g-£)£r wis 2f<y(130)2f, «1S 5}-<?l(113) 

oil 4^^(118)7} <&^_S\v\ $1 B. 5]-°}o]) 711 o]E ^^-(H2)ol <?!^5l^ ^1 E^liEif 
^wl^cf. ^ e^^i^e^ =efl<y(H8)^l iS^^l^E ^^"(114)^1 <37Jsitl. 

A^A DRAM ^ &<>H, 7 )$.o) eg <*j o] ^(i 0 2)o] ^ ^<y-ol 

^S)^ ^eflo] e^-^. ^o.s. ^V-S-^I^H MOS 7flsflAlBl# ^^§1-711 ^tf. a- m^o^ 
^ €(102)°1 #eflol^^= ^^-oil ^^-(132)* #«y-o| ^s]^ ^ 

&|-°I(134)ol <^^^i^-. 

^•71 eflolo>^-cofl^ ol^^^l Jl 122, 124, 126^ ^ *l^-8r M-e}-^ ^ 

ojef. ZL^Jl, ^Jl. ll^r MOS fflsflAlE^ E^l^l ^^A] E^A] sJ.i=Lofl ^5}^ 

DRAM ^ MOS 7MA]Ei^ ^ #<&o] fe|olE k n 
€si aij: ^^> 7 > ^^-s]^ isel^l^^ ^^-(114)* #^ £^ 
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7l^o.S E}^)*1 31-ff- &o^H AM 3 ^4^(data access) a^o] g-o> 

<29> S. 3-8: 5. 2°lH A-A'^AS 7}^ ^ ^HolaL, S. 4^ £ 2<^H B-B'^iAS. 

7>€- ^2] °1« S^-fr ^-S*>^ , DRAM € *M ^-§-^1- 

oo> ^ ^^o] ^(102)2f, ^^(102)^ e ^1^1(106)* -f-*fl T7> 

^21 ^ iSel^ltH ^(114)^, 1-^l^E^ ^ ^ ^ S sl*li^E. #^(114) 
A>ol^ ^o£Sfl^(H0, 111)JL5. °l^-<>]^ M0S 7fl3£flAlBl(4)7> &t)-. 
*^ ^3 ^M^l ?1MS ^^^-(110) g TflolH ^=-(H2)ol ^£)<^ ^JODj ^ 
^^Wl ^2.^/1=31 <>1( 118)ol t§^ig >i e^^^b!(2)7> A*}. SEtt M0S 7fl 

^^1^(4) € M€*| ^1(2)7} ^£ *t_V £°|1*|-(120)<>1 ^"^H 

^^^(120)^1 -f-tfl € M^^l>iEi(2)^ i^.^/^eflol(H8) S-tr M0S 

-7fl5fl^El(4)^ ^^-(114)^1 ^ #^(122, 124, 126)^, ^ *i 

^-(122, 124)* -f-^fl =e1]°14 i£e]^lt£ ^^(114)^1 ^s)^ «fl*I(128)°] 
^ cf^- ^^-(126)* -f-Sfl ±$L^7} HIM 5}<y(130)ol ^^^cf. 

<3i> £ i£^o] DRAM ^ofl °Xo]X\ t M0S ?flsfl^lBl(4)ofl^- M^*l(106) ^Efl^^^r ^«^# 

^S. *fl-ffe ^^l^-(108)ol C-l tg^^M ^^cfl, ojnfl E^l^oflnl ^n|( 108 )^. U- 7 ] 7 j 

£ 2^ D}A 3(11)f o)-g.*VT4. M0S ^a^U)^ isel^^c ^ 
(114)2]- ^ E^fl^l^EK2)^ 7flo|E ^(112) ^*H1 z^-zj- :§ <£.§-:§).£. oj^^zl A}o]j= 

IB >i2|lolAi(116)7> ^-g- ^^Al^Cf. 
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<32> E 3 6\] y}^ ^oj, M}-^ M0S 7 fl 2 flA]EK4)^ iS2]^t£ *1^(114)£- 

^y-DVoi n}]^^^ e^i^7} a^i. ^4 oi^j- o]^^]^ ^^^i 

£M ^^^Hl MOS ?flsflA)E^l wl^fl ji-g-^ 7-1 5j) Al ^ & 

<33> #71^ ^ DRAM ^71 (write) -§-*M «]e B}°1(130) 

^ M ^1^(2)7} ^r(ON)^^. € SsH^liEK2)^ <y ( 118)^1; -f-*fl ^IJi 

7> MOS ?fl3flAlE|^ ^£5}*!^= ^(114 HI ^^tf. 

<34> olsf tiVcfls £M(read) fl = e|-o]o] t^e ^^-(H2)c>11 *M efl^o} ^oj- 

°1 ifi ^^1^(2)7}- ^(0N)^^, *I^(114H Aljr ^ 

<35> £ 5a ^fl*l £ 51tt -g- <£X\d%<q ,4^ MOS ?flsll^Bil- DRAM € 

-i- *1H DRAM ^ ^§-§- ^^^>J17l- 

<36> JjLAj, £ 5a o11 W}<4 ^-o] ( aV £ ^ 71^(100)^-^^1 ^Sl^ 7}&<>\] 3fl = 

5r^-(103a) ^ *}J= n>^a.B]-(103b)^: ^#^>J1 3. $H MOS ?1W|b1 J=3]*l <*] 

* ^*Kr 2flH(105)^: ^tr^. 

<37> zleIji, 4>7l ££e|)xliE 4^(105)* °)-%-& ^ ^ ^iLS. = 

D>^^^-(i03b) ^ sflJEL ^Sfev(103a)* sflBl^r^l 7l^(100)# ±^ ^\^} 
^ S. 5b^ ^ S^l^l (106)1- ^tr^r. =lz)51, ^-7] iSeflAl^E 3)1^1(105)4- ^ 
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^ s ^1^1 (106)^ *H-<>ltf s^l^l-i-s. ^3<H 7BsfW3 

<38> aH^, £ 5c ofl a}^ ^-ol ( a o v 7 i ^^(gap-fill iayer)(108)^. 

HLDCHigh temperature Low pressure Dielectric)^-!: ^-^^[JL °]-=t l3;S)-s}<^ , 
S ^1^](106)# *ll^tr4. °]*\& MOS 7fl3flAlEi<i) E^*] ^ #^1^(108) 

2i DRAM €^1 ^-g-em, ^o] ^g,*. J= 3] ( s ha 1 1 ow trench) ^M-gr^ 

<39> 7il#*fl^ ; Aj- 7l 7l^;(100)^oll <« 1-cH p- ^ ^-g- 

^*8*H 71^- xflofl ifi<2| ^"^H^i MOS 7fl3fl A 1^5l fSllolEtc ^0.5. A>-g- 

H(102)-g- ^^^Cf. =L?)JL, ^7) M ^1 n- *m ^ ^g- ^1 

71^- ^cHl ^7} ol-^-g- ^^Uf. 

<40> #7] MOS oj^o^ pfl^S} ^^lsV(108)^r S^*l 5E 

^ ^ -T-^-^M Bfl^^Olxm, MOS «AlEi -g-^* ^7M7l7l ^*1H M31*1 

<41> £ 5(H W}^ ^-ol ( ^-71 «V£^l7l^; ^ <£ ^ «VeV( ll 0a )^r gj=7fl 

^VJl, ZL $H MOS ?flsfl^lBi S^l^l <3<3* -2-€-*r^ iSefl^l^E 5fl^(ii3)* ^^tr 
cf. ZLSl^L, #7l iSE^liE sfl^(n3)o11 =e^\J ^^bt-(108) ^^^1^- 

^(110a)# ^^HH ^lTltr ^Ml iJ^l^iS 3flli(113)^- oH s^ofl ul 

Stl*l*h A o v 7l IlEfl^l^E 3)1^(113)^- e ^1 ^03 o>u)el- MOS ?fl^^l 

E-l ^ S^^o} ^olE cgo^ o. ^o^c].. ois o]*fl isefl^l^e sfl 
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H(113)^§r Ol-g-^ ^ MOS 7fl3flAlEi^ ^c^Wl-nl- ^ ^ o] E ^^nT-o] ^ sfl 

°H rc}-5K £ 5e<^l Qo] t ^7} MOS 7fl2flAlE|ol ^cg^wv 

^-(110) ^ >g S^^liB^ tIMs ^<a^-(D]£Al^)ol JXflE^^C}.. 
<42> ^-7] #^(108)^§- ^Si^j^ £31*1 ^fl^-i^- 

A>ol^^ ^^olA-li- MOS 7flsflAlE^ ^^nT-O.^ A}-g-£t}-. 
<43> Tfl^A-1, £ 5f oll 5LA]5l 7^o] , #7] £^^(H4a)-2-S-^ #E)^5l 

SO. S2V^£l ( E^l^S. ^.o^ Aj-7] MOS 7flsflAlE^ ^o^yVnVQiQ) ^ ^ 

#7] £^^(114a) MOS 7fl3flAlEi£l il5l7l7|t£ ^ ^ ^ l^liElS] 7]) 

°l£ ^ °3°^ ^*Rr Mell^l^E sfl^i(ll5)^r 
<44> #7} iSefl^^E sflEi(ii5)oil o^ =ei\+ £^i^-(114a)# £^ 

^ J£ 5hQ Qo] XT.]- MOS 7fl5flAlEl2l >iMelxl^= ^(114)-g- ^^M- 

-§-aH ^ e^^i^e^oi ^olE ^^-(112)^ ^a^c!-. ^seflxl^E 2)1^(115) 

<45> n cfo. > c 5i 6fl £Al^ H>5f ^-Ol, #7] ^-g^ ^n}^ ^^}^L ojf £Al 

<blzl-s:>(^ A o V 7 ] MOS 7fl5jlAlE^ i£El*l^= ^(114) §1 E^^l^B^ 7)|o]E ^ 

(112) ^«H1 A>o]^^ ^3)1 ojA-1 (116)1- ^^W. ^-Sl #7] A>o]c^ ^^ol^fl- 

n>^£l5L ^<3*H € S^^l^E^ ^^/c e fl 01(118)^- cf o. ( ^ 

# ^^1 ^£^-(120)^: ^aJ^ji oj-f- s% 0)0]*], ^7} %7\ ^n}- 

(120)011 -S<«# ^ofl ^BJj^oll JE^^ Dfl^^H ^ M^^l^Hiol -A^^/t: 
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2*1 £1(118) iE^r MOS 7fl3rflAlEi^ iJ£5l^lic= ^^-(114)o] ^Slxr ^ ^(122, 
124)-§- ^^nf. 

<46> 7^^, <#7] ^<g^(120) 4 VJ M1 S^^M: oil- 3flE^<5H 

^(122, 124)-gr JEL 3) 9J( 118) :nf il^)t£ #^-(114)°l <£^S\^ «fl^l(128)* 

-§-aH cf^ ^H} ^(^SLAl^)^ € H^l^*! ^i(118)7> 

wis s}9j(nl^Al^)^- ty^^-rf. 

<47> £ 5i oll £Al£l^l &&*1*V, ^^(128) ^ *1 E 2^ ^ ^ A| 

^(120)2] HL tf-E M *l^h§: ^-*fl #eflo]E^c ^(102)^1 £Q &<&o) 

JL21-3 

<48> ol^- A^*v H ^ ^-o], ^ ^x$£. M0S ^a]^ A>-g-^ DRAM « 7-1 ^^ol 

£}JELsL Al^o) ^5^. 
<49> H^JL, ^ ^-^-g- MOS 7fl5flAlB^ iSSl^l^c jg.^ Aj-W.^ tr^nl- 

a^^-o.s.^1 ^efl DRAM €<^1 i£el^lic= ^^^.S A>-g-^- tJ-* 

m-^-m-^ si^^i ^ ^ ^^i ti7i/^7i c^ig- ^ 

<50> S) ^ M0S 7fl2flAlBl oj^oll S^l^ll- T^> ^-£,2] ^SEl^l^H. 

^ISf-AS^ MOS ^2flAlBl ^7>A^ ^ olcf. 
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€ £ 7l#^ AV^4 ^^HH #<3*H o]*fl 7M ^^Ol 7>^>Cf. 
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1] 

€ M^fl^l^Ei ^ 7)1 2}| A] Ei # DRAM ^1 , 

3.^- (row) ^cefl^oH o]*fl ^s)£r &K1; 
(column) o^^ofl <^sfl ^--g-S)^ «1S 3^1; 

l£ M^^l^Ei ; ^ 

^^^mVov^. MOS «AlE|^ ^wl*V z}^ MOS ^stM^l* 

DRAM 

2] 

x\ 7- ELM £t= 3* m^SLsL f>}±± MOS ?11 4 *1 B-i ♦ ^ DRAM €. 
3] 

^8 £-5. MOS 7flu})AlEil- ^ DRAM ifi. 
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[3^8- 4] 

>t e^^l^Ei ^ 7 fl3j]AlE^l- DRAM ilH 5U°H, 

^•71 MOS ?flsfl^£i * ^ E^xl^E-171- £0^; 

^^^-a] **fl ^-71 ^ l^l^ei ^i/H.efloi ^ a o v 

71 MOS 7fl2ilAlEl°l i£E|xltH; ^q-ol ol^Sl ^ 

^ MOS ?11s11a1e-|# DRAM ifi. 
5] 

*fl 4^1 fcM^, ^1-71 MOS 7fl5flAlE^ ^-71 S^l^l o>Hfl«-«^- *fl-f^r 

^^1^* c-1 i^>^ ^-i- ^io S ^ MOS ?fl3H£i# ^ DRAM €. ■ 
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6] 

3Hr DRAM 
7] 

E3l*l=.o] s^ios. ^ mos ? fl5flAlEi# g±t DRAM 

8] 

^ DRAM iS. 
9] 

^ S^l^Ei ^ 7fl2flAlE-1» ^ DRAM ^ U-^^l &<^i, 
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#7] ^4#^1 ^r^M ^71 -i E^AEjo] ^i/^efloi# 

#31; 

^l /a-71 ^*<*1| ^71 ^ M^Ul^E^ iiA/£E)|ol JE^r 

MOS ffl2flA]E^ iSB^i^E. ^o] o^S} ^ ^SRr i27fl; ^ 

«fl #7] ^Sfl^Sf #7l iS^i^E. o^S^ tifl^Hf #7] i^i7V «1 

S^Jt M*Rr #3]« i^Kr 3* ^SLsL f>}±r MOS 5H*IWb1* DRAM >g 

[3^8- 10 J 

H 31*1 #5. ^^Rr 3^- sfe MOS 7H3flAlEil- dram ^ ^ . 
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HI 

DRAM fHj. 
12] 

^ ll^Hl 5H°H. f^l^ -8-71 MOS ^fl^AlE^ ^SiiM^JEL °$<$£\ h^i 

3r>fe MOS fflsflAlE-l* 5fe DRAM >i « 0 V ^ . 

13] 

£^ DRAM € *fl2: . 
14] 

*H 9%H1 &°H, A <M ig E^liElfil ^^.^/^efl<y^- <g^*>7l *H1, #7] MOS 
^°H1- ^7> ^*Hr 53-8r f^AS *Rr MOS 7flsflAlE^ ^ DRAM H ^ . 
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[^U- 15] 

3^ ^*Rr 3* MOS DRAM ^ ^flS 
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2] 
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